high concentrations of minority or African American populations in the US. 18 Thus, neighbourhood environments have been defined by income, 19 and "neighbourhood effects" is equated with community poverty.
One of the few studies comparing the health of immigrant children with non-immigrant children found both individual and city characteristics associated with behavioural and emotional problems of children in Canada. 13 Higher incidence of hyperactive behaviours was found among children living in cities with higher density, high average costs for housing or high rates of divorce. Immigrant and non-immigrant children appear to be influenced differently; for example, social environment was important for immigrant children while social equity was more influential to the health of non-immigrant children. 13 Socio-economic (SES) indicators may affect immigrants and nonimmigrants differently. For non-immigrant populations, SES indicators are co-dependent in that education, occupation and income are highly correlated. As we have discussed in previous research, this may not be the case for immigrants. 20 An example would be the case of a highly educated immigrant who is forced into a lowincome job because of lack of recognition of foreign credentials, which in turn forces the family into living in a neighbourhood with low-priced housing. Conversely, another immigrant may bring ample financial resources from the home country and thus be able to purchase a home in a neighbourhood with a high average income, while their current occupational status aligns more closely with other neighbourhoods.
In previous studies, "immigrant concentration" for the most part has been used as one indicator of community disadvantage.
14, 21 The literature on racial residential segregation generally refers to neighbourhoods with high numbers of African Americans or Latinos in the United States. A complex relationship may exist between concentrations of racial minorities and income disparity. Pickett et al. 22 found that living in a wealthier area reduced the risk of adverse pregnancy outcomes; however, the risk increased if the women were in a racial minority (e.g., African-American women). The positive effects of better SES were offset by the adverse effects of racism. 22 Mechanisms suggested to explain these associations are social cohesion, social capital and specifically the number or types of services available in neighbourhoods, which in turn may be reflective of the extent of community resources. 23, 24 It is possible that protective factors, such as increased social support or reduced discrimination, influence the health of immigrants who live in enclaves with large numbers of people who originate from the same country and have language, religion and other cultural backgrounds in common.
This paper uses data from immigrant families from Hong Kong, Mainland China, and the Philippines to examine the neighbourhood effects on the health status of children of immigrants in Canada's three largest urban centres: Vancouver, Montreal and Toronto. Our research question is: does living in a neighbourhood with others of the same ethnic background contribute to health of immigrant children?
METHODS
Two datasets are integrated in our study: New Canadian Children and Youth Study (NCCYS) data and Statistics Canada 2001 data.
New Canadian Children and Youth Study (NCCYS)
The NCCYS is a national, longitudinal study of children whose families settled in urban centres of Canada. 24, 25 In the full study, immigrant families from 16 communities, living in six cities are included. Our analysis includes data from the three core groupsMainland Chinese, Hong Kong Chinese, and Filipino -who were included in all urban centres. We use data from the three largest centres (Montreal, Toronto, and Vancouver) in this analysis because neighbourhood sample sizes were too small for analysis in the smaller urban centres of Winnipeg, Edmonton and Calgary.
Structured questionnaires were used to interview parents and children in their homes. Data collection included demographic factors, physical health and mental health, family factors (family size, nationality, length of time in Canada, parental health, parenting style, socio-economic background), migration experiences, social supports, work history, and child experiences (discrimination, relationship with parents, identity formation) and others. Parents (primary caregiver, usually the mother) were interviewed about their families and about their children, and the older children (ages 11-13 years) were interviewed about themselves and they answered one questionnaire on their own.
Sample
Families were recruited if they came from specific countries and spoke the dominant languages within those countries, had moved to Canada anytime within the past 10 years, and had at least one child in either of two developmentally formative age groups, 4-6 years or 11-13 years old. The specific countries were selected to be representative of the current ethnic makeup of Canada.
Quota sampling was employed to ensure an equal sample size from each immigrant group. In each city, for each ethnic community, 180 children were recruited, 90 in the younger age group and 90 in the older age group, although 91 were interviewed for one community (Mainland China). Reliable lists of immigrant and refugee children are not available; therefore, other sampling techniques were used. Four school boards in the Vancouver area sent letters describing the study to just those families with children in the age cohorts and from the ethnic backgrounds required for this study, asking the families to respond to the researchers. The remainder of the sample came from response to study promotion through ethnic media outlets and recruitment at ethnocultural events, community centres, parenting programs, language schools, churches or temples, malls and through snowball sampling, in which participants referred neighbours or friends who fit the eligibility criteria.
Some families in the NCCYS had more than one child included in the study. For the analysis in this paper, one child from each of these families was randomly selected to be included in the data, thereby maintaining the statistical assumption of independence of participants. The original sample size was 1,580. Deleting siblings reduced it to 1,405. The data were then weighted to the Census Subdivision level to control for sex-and ethnic-based sampling bias. The weighted sample represented 2,369 individuals.
Statistics Canada data
A neighbourhood-level dataset was created from the 2001 Statistics Canada census data, the closest Census to the NCCYS data collection, although the two datasets were not perfectly overlapping.
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Census data were extracted from E-STAT 26 at the postal code prefix level. NCCYS respondents were mapped based on their postal code and then grouped based on the neighbourhood that they lived in. It was necessary to group some individuals with participants in adjoining neighbourhoods, due to the statistical requirements of multilevel modeling. Neighbourhoods that were grouped together were required not only to be physically adjoined but also to have a similar neighbourhood income and education level. In total, there were 49 neighbourhoods included in our study. In each of the two datasets, a neighbourhood identification variable was created so that datasets could be linked in the hierarchical level analysis.
Dependent variable
One dependent variable was assessed: health status of the child according to the parent. Self-rated health (or in this case, rating by the primary caregiver) has become increasingly popular as global measures of health, and has been found to be a dependable predictor of general health. 27 The NCCYS parent was asked: "In general, would you say your son's/daughter's health is: excellent, very good, good, fair or poor?" This question was dummy coded, allowing a comparison of those with excellent health to those who do not have excellent health.
Independent variables
Both individual/family and neighbourhood variables are assessed in this study. The focal test variables are: ethnicity, family income, and parental education level; and ethnic concentration as well as average neighbourhood income and education level. Sex and age were used as control variables.
Ethnicity was defined by the original country of emigration: Hong Kong, Mainland China or the Philippines, and within those countries of origin, the most frequently used languages of Cantonese, Mandarin and Tagalog, respectively. Household income and education were used as proxies for socio-economic status. Education level of the responding parent (high school education or less compared to more than high school education) was examined. Household income (low income compared to non-low income) was examined. We used household income adequacy to measure low income. This is a measure developed and routinely used by Statistics Canada. 28 It considers household income and the number of people in the household. According to this indicator, low income consists of: people in a 1-2 person household with a total income below $15,000; people in a 3-4 person household with a total income below $20,000; or people in a 5 or more person household with a total income below $30,000. We compared households with the lowest income to those with higher incomes.
Sex of child (with male as reference group) and age of child (with 11-13 year old age group as reference group) were examined as control variables. Length of time in Canada was originally included in the analyses as a control variable, then removed from the analyses given its lack of statistical significance, lack of effect on health and the need to maintain a parsimonious model given the sample size constraints in using hierarchical linear modeling.
Three neighbourhood-level variables were examined: ethnic concentration, average education level and average income level. Ethnic concentration was measured by examining the percentage of residents in the neighbourhood who were born in Mainland China, Hong Kong or the Philippines. Education level was measured examining the percentage of people in the neighbourhood who had a high school diploma or less. Income was measured by calculating the mean average household income level.
Statistical analysis
Hierarchical linear modeling (HLM) was used to assess the effect that: individual/family characteristics; neighbourhood context; and the interaction between individual and neighbourhood context had on likelihood of a child being in excellent health. Multilevel analyses are widely used in health studies e.g., 7,13,29-31 due to the increased validity in measuring the contextual factors. HLM increases the validity of results, while controlling for sample limitations associated with the clustering of people in non-random categories, such as neighbourhoods. 32, 33 The Bernoulli distribution (logistic regression) was used to assess the influence that the independent variables had on the likelihood of reporting excellent health. The odds ratio of the occurrence of excellent health is reported, as are 95% confidence intervals, which examine the variation in the odds ratio.
The university ethics review boards at the University of British Columbia, Université de Montréal, and University of Toronto approved this project.
RESULTS
Descriptive statistics for the sample are shown in Table 1 . The weighted sample size was 2,369. The neighbourhood sample size was originally 53. Upon conducting logistic regression, the neighbourhood sample size was reduced to 49 because some neighbourhoods did not have enough individuals in them to allow for HLM analyses. action between child's ethnicity and ethnic concentration in the neighbourhood on the likelihood of a child having excellent health. Note that the results found in Table 2 represent a parsimonious model. Length of time that the child resided in Canada, neighbourhood mobility, and ethnic density interactions were deleted from the model because they were not statistically significant. Only concepts that were theoretically central to the study remained in the analyses, regardless of whether they were statistically insignificant.
The results yielded four statistically significant findings. First, children of Hong Kong ethnicity were less likely to report being in excellent health, compared to the Filipino reference group (OR=0.69). No significant health difference was noted between Mainland Chinese and Filipino children. Female children were more likely to report being in excellent health compared to male children (OR=1.41), illustrating the need to control for sex in health research. Among the neighbourhood variables, the only significant effect that could be found was mean low educational attainment. As the percentage of adults in the neighbourhood with a high school and less than high school education increased, the likelihood of our immigrant sample of children reporting excellent health increased (OR=1.13). Neighbourhood income level did not play a role in explaining health disparities.
One important ethnic contextual effect was noted in our findings: the interaction between child's ethnicity and ethnic concentration. The health of children from Mainland China appeared to be negatively affected as Mainland Chinese ethnic concentration increased in their neighbourhood, compared to the Filipino reference group (OR=0.90). Hong Kong Chinese ethnic enclaves appeared to have no influence on the health of Hong Kong Chinese participants.
DISCUSSION
This study uncovered key findings about the health of immigrant children from Mainland China, Hong Kong and the Philippines living in urban centres. Immigration is complex and the success of each family settling into their new country depends on individual, family, neighbourhood and host country factors.
The main limitations of this study concern the use of secondary datasets. First, since both datasets measure language categories and not ethnicity, our conceptualization and operationalization of ethnicity is not a perfect match. While we acknowledge that language is one key aspect of ethnicity, we recognize that the two are not identical concepts. In addition, sample bias exists not only due to the non-random sampling but also because people from NCCYS source countries who spoke other languages were not included in the study. As such, findings can only be representative of immigrants from the source country who spoke the one specific language included in the study. This being said, considering the large sample size and the use of weighting, results may be inferred beyond the NCCYS sample. Further research is needed to test the results presented herein.
Previous studies have shown moderate neighbourhood effects on adult health. 7 This was confirmed by one of the few Canadian studies, which found that only 3% of the variation in adult health status was attributable to neighbourhood effects. 34 It is possible that Canadian policies and programs may reduce the effects of neighbourhood influences on health in this country. Cross-national research is needed to examine this issue within and between immigrant groups.
Our results are intriguing and consistent with previous reports that illustrate the importance of capturing ethnic context when examining immigrant children's health and well-being. 20, 25 The results suggest that children from Hong Kong are negatively influenced when living in neighbourhoods with high concentrations of others with the same background. We challenge other researchers to assist with explaining how this relates to the schema of acculturation and integration in larger society. Empirically speaking, little is known about within-and between-group differences of immigrant children's health in Canada. Housing prices tend to dictate that people who have certain financial resources tend to live in neighbourhoods with others who have similar resources; however, we do not know if other attributes of neighbourhood characteristics are because of the "pull" or the "push" of familiarity. Some immigrants may choose to live near others with the same background in terms of nationality, language and religion because they seek a community with which they are familiar. How much this is due to personal choice or to exclusivity of the host society is not known. In an immigrant-receiving country, knowledge about the influence of living in cultural "enclaves" is essential to best serve our population and strengthen the future of our nation. One of our main findings suggests that specific ethnic enclaves do not influence the health of immigrant children from various ethnic groups uniformly. More research is needed to test and better understand the contextual circumstances of immigrant children's health.
The other critical finding that our research illustrates is the value in taking a contextual approach to understanding health disparities of children in Canada. Researchers and others have traditionally grouped all immigrants, or all Asian immigrants, as homogenous. Our study, which disaggregates immigrant communities, illustrates the importance of distinguishing between "Asians" from different backgrounds and countries. It has found that what influences one community may not be influential for another. Our study not only highlights the fallacy of conceptualizing and operationalizing "immigrants" as a homogenous group, but equally important, addresses the fallacy of treating "Asian" as a homogenous group. The three "Asian" groups we studied have different cultures and histories in Canada and need to be viewed as heterogeneous. We call on researchers and policy decision-makers to identify these dif- 
